a b s t r a c t Many cognitive theories have described behavior as the summation of independent contributions from separate components. Contrasting views have emphasized the importance of multiplicative interactions and emergent structure. We describe a statistical approach to distinguishing additive and multiplicative processes and apply it to the dynamics of eye movements during classic visual cognitive tasks. The results reveal interaction-dominant dynamics in eye movements in each of the three tasks, and that fine-grained eye movements are modulated by task constraints. These findings reveal the interactive nature of cognitive processing and are consistent with theories that view cognition as an emergent property of processes that are broadly distributed over many scales of space and time rather than a componential assembly line.
Introduction
Cognition is the product of a large, complex system. Like any complex system, the cognitive system consists of components (i.e., constituent parts) that interact with one another. Much of cognitive science has concerned itself with understanding the parts or components: Is there a face recognition module? Does language processing require a rule module? etc. Other researchers have focused on the interactions and the structure that emerges from those interactions. Clearly, understanding cognition requires understanding both the components and their interactions, but where to begin? That is, should cognition be regarded as component-dominant or interaction-dominant?
The distinction between component-dominance and interaction-dominance is a matter of organization (Van Orden, Holden, & Turvey, 2003) . In a system dominated by components, cognitive labor is divided among constituent parts. Specialized functions are locally encapsulated, and cognition is the summed activity of all constituent parts. When interactions dominate, organization is emergent and context-dependent. Functions are not encapsulatedthe constituent parts arrange themselves according to the current demands of context. That is, components may flexibly bind together or break down to suit the changing conditions for a given task (Kay, 1988) . Here, organization is an emergent coordination, and rather than obeying local divisions into parts, this coordination emerges in response to ongoing changes in information flow (Kelso, 1995) .
Controversy in cognitive science
Cognitive science has traditionally focused on identifying the constituent parts of the cognitive architecture. For example, visual cognition would be divided among an attention component, a feature detection component, a recognition component, a feature integration component, etc., and each component would have a separate contextindependent function (Treisman, 1993) . Each component receives information from the last and, having processed the information in its specialized manner, passes the information onto the next component. The amount of time that it takes to find the target is the sum of processing time needed by each component along the way. Performance differences due to experimental manipulations or individ-
